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— , *f^- tHH&) ^S^ y o V ^^r -2.^^. ^ofl 

CMDCT 49^5}^ ^-Tjl^, #5.-?- ^-8: °l-8-*M ^ -2.^5. ^JlS 

y-Ei ppx idje^-g. ^*Rr #?)l<2f, CMDCT i^H^ ^ FFT °l-g- 
^ ^ £1 -g-^-l: ^*gSRr #31* 

£ 2 
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7fl-id£ ^ S-^-g: ol-g-^- rq^l^ Jfjrs}- aj-^jif n ^-^ {Method for 

encoding digital audio using advanced psychoacoust ic model and apparatus thereof} 

£ 1-8- f^Hfl^ MPEG ^.^ o_ JEa^}^ 

£ 2-cr -g- ^3 «y ^HH MPEG £A]^ 

5L 3£ £ 1^1 H*€- ^S-f i^^l ^Jiel^l A}-g-£^ ^oj Aljr aj-Al^. 
51 Aj*}^ £^ 

S. 4^r £ ^ofl A}-g-5^ ^£6. O s Vj7^^ §5.4" 

£ 6£: ^HH i4€r MPEG .2.^.2. -*fjL3Z}- JEA]^ 

£ 7^ °J ^Al^ofl rrf^ MPEG .2.^.2. ^fjis}- £a!§|-^ -"-JE 

E 8£- <5J ^HH <4€- MPEG MSL ^ZL$- ^-§- £Al^ § S o. 
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<9> ^-cgo. ^-^^» ^25]- ^ ^ ZL ^ ^ 0.5.^, 

<10> MPEG ^.t=1^L -^-JLSMir -*fJlS|- # ^£ sg^^j. 

( perception)^ -§-*H fe^r (high compression rate)# ^^trCf. 

MPEG°)M S^-fr ^tr MPEG-1 ^5.7]^ _2.c} o_ 4]Jl» 32kbps °1H 448kbps^ 

wlB-§:5. ^Jl^rtb^-. MPEG-1 ±t\± fl-^ 37fl<2] r}^ ^aLB^-i- ^ v 

<n> MPEG-1 -^Jl^M^ eflojo] i > 2 , 35rZL ^|7Ws] 5.1= » 7>^Jl 5^. 

<H 1-Sr 7H> 71^-3 91 <Q:3L?)^ ^*}JL, Z]}o]o] 2^3^ 31 °H \o) 7 fl^ 
(enhanced) 31 °H j! ^l^l ^ *>^-^<H 

9] fl-S.^ 7]^lr4. 

<12> MPEG JL^iL ^-Jl3}-7l^ ^*fl ^4 J8.^.£ 

^ £<Ss r ^ ^ -8-^ A >-§-tr^f . MPEG*IM M^-Sr ^tr MPEG 1^- MPEG 2^ 
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^ 2. c i (psychoacoustic model )# 0 l-g-*rfe *13" -¥-31 ^- *&M-$r 

<13> *]zj- *Ljr 5). (perceptual coding) 1M<8- -g-^ 3-8-$: 

7l^AS^, 7>^ tr3l (threshold in quite)^ ^>i^ Jl -^(masking effect)* °] 

-g-*Vcf. n>^? 0 l jL^f^ 3- ^o\] o]t£ oJtJI # oj«5>o] ^ £-o] 7>^^1^ 

oj<4 ^-o] a]t_H1 #*fl*Rr nl-^^-i- ^s}.^ (frequency 

masking) *r^r. °] ^ , ^rA^ ^ °r^^^^ -8"^ °J 

<14> *>-g-SH €^ »$EL2] A *\*^^\ ^ #-g- 

^~g-*H, 3" >H«- MH^-^l 3]tr SMR ^*Hr 7>^s>rf. 

<is> ai^ -g.^ a.€-i- ^\%% ^-1^ ti o v ^^ °c^^ ^ ^1 Motorola, Inc°laL, ^ 

°1 "System and method of encoding and decoding a layered bitstream by re-applying 
psycoacoustic analysis in the decoder "tl, v ]^r ^l6,092,04l5l o fl 7lH£M o^cj-. 

<ie> S. l£r MPEG SLt] SL ^-S5l-7l» JEA]^ £^°l^f. ^HH^, MPEG 

Slk)Sl *?-S.&7] # MPEG-1 efloH 3, ^ MP 3 w-^^l* #<H ^tr^f. 

<17> MP 3 _S.iq.SL ^JlsMtt ^ y 53(filter bank) (110), °l^r £33:-?- 

(modified discrete cosine transform: MDCTX120), JL^ -f-eH tfi^HKfast fourier 
transform: FFT)(130), -g-^= ^ SsHMpsychoacoustic model unit)(140), °<J=*r3* 

^ ^S 1 ?! .2*3-?- (150), w]H i^^^(160)# S^^-cf . 
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<18> ^Ei H^a(llO)^ SLT^S. 4!:M #4^* *JM*M ^*fl aRV <3 

<*<^ _$^2 aJ^s. 32 7flo] ^jx).^ cg^o] x^ti. ^1^*1:4. 

<19> MDCT^-(120)^ ^^Hr ^r*fl^( frequency resolution)* 7] ^*fl, ^ -g- 

S .xg«.( 14 0)S.«-E^ o. AOj^J o]^>c^ ^3.(110)^ ^ 

(140) 5.^- El ^2-7} 1- ^S-^-dong window)!- S^Hr ^-f^ 

, 36 MDCT1- A>-g-^^ 327fl^l iB^ilc}- t\ M}!±*}7]) -&1Hf 

Jl, i^^l ^iL7> 4iH ^£-^(short window)!- S^H^ ^-Mfe, 12 5.91^ 

MDCT! A}-g-^ 327]]^ A-^y. BflJELiLr} e-^ ^^tII ^sK 1 ^1^-8: ^-^rt}"^. 
<20> FFT^-(130)^ 2^2 ^IJl!- ^^Hr i^B^S A]e| -g- 

JE. ^(140)5. #^tVcf. 
<2i> Ale] *§ 2.^(140)^ ^ f^-§: A7\*\A 3) 

n, FFT-^USOHH o]^>^ ; z^-zFs] a^*. tifl^oH cfl*V ^ofl 

1-^*1 ^-g- efl^<?] <>]7« (masking threshold), ^ ^1^ rfl "fiat 

(signal to mask ratio: SMR)* 43^ -g-^ -2-t-^(140)°ll a^ SMR 

°<M-5r ^ Jf JL2Hf-(120)S. 

<22> Ai^) -g-^ £^-^-(140)^ °flM*l (perceptual energy)!- Tfi^M 

^^^l ^*r°3, ^2^- i^^ 1 ^M.!- MDCT-*f (120)2. #^trCf. 

<23> oj^sj. ^ «.^^a.( 15 o)oilA^ Ale] -S-*^ .£^(140 HH SMR & 

ofl 7l2:*H, MDCPf (120)2^ MDCT7V ^£ <3 ^ ^H^H ^*fl, 
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<24> ti] B ^^(160)^ <£*}s|- ^ ^H 1 ?}: -?-JL3tpf (150)3.^ <g ?^ -^J: 

-M-i. -tl^l- MPEG^H alH iS^lS i^jy^o^ #sJ*Vc]-. 

^1^, ^ *!5H^i (aliasing)* ^°.7|JI, o]^ oj^o^ioj o^^^ 

3 3M-°1 #3HH ^>-g-s]7l nfl^ofl, a-tg FFT i^B^ 

&4fe ^-afl^W ^4. 

<26> .g. Tf}-^ o. ^ 7 )4 g-afl^-g. *M^>7l ^t!" ^S^, ig^^l A] 3 ^cj] 

* *>-g-*H ^efloj mpeg o_ ^Jr^H ti]«H ^ o^tq o_ **3* 

4X]^ ^.4^. ^13| #7}14 Tfl^* 7 D V^Al 71 ^ 7>^*V 4^1^ ^.^^ 

<27> Aj- 7l ol 4^1 # *M*l-7l ^*>^ ( ^^oj] Of^ C]X]^ _2_4JL «-Jr^ WJ- 

^ ^ ^HHl ^ ^*Kr ^7114, #71 # 

E^ofl 44 AJ-7] oj^ a]^^.«.e^ CMDCT ^3]B^* ^*Rr ^?H4, A o V 

71 #51^ BpJ* ol-g-^ol Aj-71 01^ Oc]0 A]^^Jf E ^ FFT i^E^f 
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^ -#7} CMDCT A^H^ ^ FFT A^H^-g- o]-g-^H ^ ^ S-l £ 

^ ^<8*Rr £Mb 3^ s.^ *M=h 

^-S.-s\- «<HJ£- b^ojo] Jg. ^s-^-ol -f- #5l4-# ^ CMDCT 

i^^t ^*Kn, AH ^£^-1- ^-g-^H AH FFT ^H^-g: ^*}J1, 

* CMDCT A*!H^ ^ AH FFT A^B%M 7l^<5>^ ^ -g-^ S.^ -g-^ ^^Rr 

<29> 7l#^ 34^1* *M*>7l , £ g-tg 6fl ^ ^ ^ _o^o_ Jfjr^ # 

^ iL^iL ^Jl£] ^HHl nj-e} Ef°J^r #H^- ASH 1 ^, 

€H^- ^%Uf<>lH -g^o. ^.olofl 45} a>71 <^ ^IsH-^-Ei CMDCT 

A^H^* ^*Kr CMDCT-T-^t-, ^7} #H-f ^^^-o\]a] Ef^-i; o]-g- 

A oM °tJ^ aIJis^-e^ FFT A^jH^# *3^*Rr FFTY^-, A oM CMDCPjMH 

CMDCT A^]H^ ^ #7l FFPf°lH FFT ^^H^^r °l-§-*H ai^ ^ 

oo> a o v 7 ] 7l#a^ j^l-i- t*£^z>}7] £ ^ £_r). u}#z\*± c^ig _$_tq^. 

^-JL3* #J£^ A^J^H Ef^o] Jg. ^n-fo] 7^, AV 7 ] 

CMDCT-t-^- ^H^-l- CMDCT i^H^-g: ^^:n, #7l FFT^ AH # 

3-g-*H AH FFT A^H 5 ^ ^^ji, ^7) ^e] -g-^ 5L*£^ ^7) CMDCT J f 
°fl^i 48^€ ^ CMDCT A3*jH^ ^ FFT^-oll^ fft ^H^ofl 7]^\ 

^ ^ -S-^ ^<8*Hr ^<LH 
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<31> s£ 7 }°\ 7}<t*\ 4^11- n^}7] £ 4^ JfJL^ # 

^ o. oi^ _oc^ Al^^.«.Ei CMDCT A^H^ ^31^, A <§^€ CMDCT A*»)H 

H o^^ ^3 .2.^^. ^l5L<i tfltSJ) -f- ^ ^ E o f ^-g-ijl-o} CMDCT1- 

f- CMDCT A^H^ ^ AH CMDCT A^H^# ^*Rr ^r^l» c| i^Rf 

-sfj^ y o v ^^r ^€ -f- CMDCT Asi]H^ ^ AH CMDCT i^lH^I: *>-§-*H ^3 ^ 

YJls* eHH f- €£-^<?l ^^M^r, ^ s«a ^ ^-4 

<*H 7]^H * MDCT ^H 3 ^] « ^7>5}- ^ ^-isl-t ^*>J1, ^€ €H-f 
oio] ah «5=-?-*] 5] ^ 51 ^ ^-^ ^-^H 7l^c?>o} AH MDCT AS*]H 

<35> *£ 7 ]o) «fl^*>7l £ ^^1^ -$_^H ^-JLS}- # 

^ H^H ^Is^^-El CMDCT i^E^i M*Hr CMDCT^-^-, ^7] CMDCT-^H 
A <3^€ CMDCT i^H^-i- ^5] ^ 2.^ o. a]^ o.^ s.^^-# 
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<36> #71 71^* 4^11" ^*>7] ^ofl ^ ^ o.^ 

£4-* ^-g-*>^ CMDCT1- ^*3?>M, f- CMDCT i^B^ ^ ^tB CMDCT ^B 5 ^-& ^ 

<37> # 7 j 7 ]^ ^H3*>7l ^tb, ^°ll 4€- B^ w}^*!: ^^1^ -2-^ 

^^s}- ^l^^^ #71 ^ 2.^^ #7l CMDCPj Lo 1M ^#51 CMDCT 

^ ^ 4iH CMDCT i^B^ A>^>o-l ^e) -g-^ £f ^^Kr ^ 

<38> a o v 7 ] 7] ^ sfTfll- ^^>7l a- ^dfl trf^ ^.cf w>^-3lt!r ^^1^ &.k)2L 

*f-3L& ^ -f JL5^» C| IfsH, °o^l-2}- ^ «-S2l-«-^ ^c-o 

^ ^3 -g-^ 2^ ^ ^sfofl 7l^s>o^ -g. MDCT i*!B^ 

^E] ^ 3_vi g-M Tjj^ofl 7l^*>c^ MDCT i^B^l cflsfl ^7>s}- ^ Jf JL2|-1- 

<39> MPEG J^^L ^2}-7l^ nfl-f 711^^ Jl^>7l nfl^-ofl , ^ ^ 6fl 2} -g- 

^>fe 7>^*>Cl-. v}*}^, ^-jr X-l*>Al7l^l 711 <4 

< 40 > ^eflo^ MPEG B^B ^-JL21-7HH A>.g-5l^ ^-^a^r °1 3 <H ^ (al i as ing) 
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<4i> T^*>^ *r*M 2°1M SL^*]^- « r 2r ^-o] , MDCT ^S 5 ^ ^^Hr 2 it 

(k+0.5)/N, k=0,l, ... N/2 - H^fil 3.71 ^ ^f. nJ-eM, °m ^^Hr 

<42> gc^j., ^Eq-yj^.^ ^ajofl cfl^l] CMDCTl- ^-g-^H ^1^^ i^H^-l: 7fl^> 

jl, o)6\] ai^ ^ ?*-%-%SL3-*}, ^eflsl MPEG SL*)Sl 41^H wl^fl 

FFT £$H| €-3-^ ^l^-i- FFT sf^-i- ^M*Rr 7}^s>uf. 

<43> ^£ ^-71 <q- ^ ^-^-S^, £ ^ofl <4€- ^.^.2- ^S^r wj-^ 

^ #*1tt MPEG il^s] -g-^ ^*>a]71^1 & -2-^1*1 , MPEG 

-SfjL^ = 71 ^ ^ol 7V^^. 

<44> ol^HU^, 1^1 41- #2^r°1, -& 1^1 >M"8-3*r tJl3## #4*1 

<45> ^-tg^ ojaj ^}Jl# n/32^ 4131-1- ^^4. <>r3HH ^ 

s]- H ].<4 ^- 0 ] i ^Ei-«§a.^ #^ 3H1 CMDCT1- zj-g-tAS^ <^ i^em 
3l4r^Rr 7>^*>iq-. olnfl ^o] (transform length)^ ^ »$3.$] #^ 

^>-8-*>^l ^ ^ISL^l CMDCT* 33 ^-8-tr M ffrtr. ^^-^3. 

°11 °l£itr ^ ^o]^ «^ ^o. AV-g-^^ ^ £ ^ol^ ^ ^o. A}-g-S}^ ^ -fi 

<«> CMDCTL ^fefl l°fl ^*fl 3l4r€ =r 91^. 
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<47> 

v (fc) = X c (k) +jX s (k) 
<48> c^H^, k = 0, 1, 2, ... N/2 - 1 o]t±. 

<49> ol ; X c (k)^ MDCT( modified discrete cosine transform)^ JL, X s (K)^r 

MDSKmodif ied discrete sine transform) °)~c]-. °}$\ -rr^^-I-^r CMDCT^f FFT ^Tfl 

<50> N-1 

X C U) = Zx(n)Co${2Ji(fc+0.5)(n + 0.5+A^/4)/AT} 

n = 0 
N-l 

= Zx(n)Cos{2Jtn(fc+0.5)/iV+ <& fe } 
2] »-o 

c^HH, n=2na + 0 .5)(7V/4 + 0.5)/iV ^ k __ Q1 m ^ 

MDST^ MDCTSf ^*rX|, 

<52> i 

X s (k)= t. x(n)Sin{2si(k+0.5)(n+0.5+N/4)/N} 

n = 0 

= Tx(n)Sin{2xn(k+0J5)/N+ * k ) 

[*r*H 3] 

<53> ^7H-H, k = 0, 1, . . .N/2 - lojcf. 

<54> _ — 

SEth *>Efl 4^ ^-o], ^CAr)^- CMDCT^l -^^( complex conjugate)s} 
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<55> — 

x(k) = X c (k) - jXs(k) 



/{2iQi(fc + 0.5)/JV+ **} 

= 2^ e 

n=0 



l^r^ 4] 



<56> jv-i 

;{2itn(fc + 0.5)/Ar} 



X"(k)= S e 

^©(M, ' "" "=o oIji, k = 0, 1, 2, . . .N/2-1 

<57> a o i. 7 i ^*vai 4 6j|^ oj. ^ oi = o] ; CMDCT^ ^ 4^rb DFT i^B^ ^^K 1 

A>ol, ^ 2ir(K+0.5)/N, k=0, 1, . . . N/2 -12] ^sf^s-ofl^ ^siiE^-i: Tfl^Vt}. 
<58> CMDCTS] X'(k)^l ^K Vo l ^HH^l ^olJl, cle^ Jfltf 4=1 HBe MPEG-1 ^l} 

°H 3^ ^3 -g-tg a^oflA^ yl^^ E ( unpre dictability measure) 3]>^H1 b] 

<59> ^. ^rgofl 4= Al^ -g-^ £ ^o|lA^ ole^*V ^ JIB^H, ^ -g-l£ 2.^ «A} 

^^a] FFT tflAl CMDCT AgjEsm AV-g-^TlM-, * FFT i^H^ 

AS FFT i*]B.^ tflA] Jg. CMDCT ii^H^ £^ CMDCT i^H^^- A>-g-*]-cf. olofl uj- 

<60> ol^oflA^, ^Alo|f«fl 7]3~-&}o\ £ ^ o. A^^tf. 

<61> E 2^ ^ ^ ^Al^ofl Ofs. ^_t]£. ^S.5± £Al*>^ M.s. £ ol4. 

<62> 3gEi «§a(210)b ^3 .2.^0, ^Jl^l *7113<?1 ^^7} $\f$\ <Q&\& A] 

# cgo^ Al^S- cgc-So} a^u. -g-^t]-. ^*H<*lH*r K 

/32^ cfl^^-i: 5fe 327fl^ A-^a. laflc^ £^14. ^a^Ha^ 32 ^1 o] ^ 
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*t&\ «jH(poly phase filter bank)* * r -8-*>$!*l ^d^HH tfflS. ^-^5)-7> 7} 

<63> ^^^^-(window switching unit)(220)^ <U ^ H^H ^IsS] ^<>fl 7}s, 

^ CMDCPM230) ^ FFT-^(240HH a>-§-^ e}-^# ^* r JL, 

eJ-SH tfltr CMDCPf-(230) ^ FFT^-(240)S 

<64> E^^lfe #H-f(short window)^- ^- €i^-(long window)7> 5U4. 

MPEG-1 31 °M 3^H^ ^f- -US-?-, — &(-H 3lH-f( start window), #H-f , A# € 

H-f(stop window) fl-^h^ 5U4. °H , AEfH ^H-f lE^ if ^H-f^r -f- 

^H^H AH QSL-^S- +$)^f>}7] ^>-g-€4. -g- ^HjoflA^ MPEG-1^1 fr^ 

^1 tfl^ ^Mltr -M^^r £ 3 ^ 41- %i-2:§>^ ^#^rtf. 

<65> CMDCTC complex modified discrete cosine transform)-^(230)^ -SH^ i^^^- 

(220)HH-f <^£l ^51^- 7l^srH €Ei ^3(210)^1 #3 c-lHEiofl Jg. 

^51^- AH ^iH-fl- 3-§-*H CMDCT# ^r^tr^-. 

<66> CMDCPf(230)*lH 31^1^ CMDCTC ^ ^ MDCT <#*}s}- ^ H-S^pr 

(260)5. 5E*V, CMDCT^-(230)°fl^^ Tfl^s} A^-aflc i^E^J-fc ^ 

31 i^H^Uull spectrum)^: 7fl^<5 r jl, ^ A^H^ ^s] -g-T§= S.^^- 

(250)H ^tr^f. ^ti.-uflt= ^sijesj o. S «.Ei c 5 «q. 
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<67> a] eh 3 o_ s> MDCTS] hb>-& *3*3^- ^sfl LAME ^JI^^o] Af-g-^ ^ LAME 

-H5^^°ll^ , MDCT^ <>\A ^^j-Ai x^- ^7fl(unrolling)^^^ ^^sj-^cf. Tfl^H) ^ 
3€ (trigonometric)^ ^ 31 3 cfl^l^^- o]-g-^-o.^, ^-s-ofl 

°1?1 <3^*Rr <£avc. o^c^ tflafl^c]-. o]^ ; 244*] 2] ^ ^ 324*] 

7>^>A^. <£^1 7f^-Ht ^a1?]ji ( 36 1<J1H moct^I nflsfl ^ 70% ^-£^1 MDCT *l?Mr 
^^-*Vcf. o] <^ji^^^ MDST°fl tUsflA^ ^ ^-g-^ ^ oicf. 

<68> FFT-¥-(240)^ ^i^- ^^^^-(220)^EiS] E}-<y 712^1-cs} oj ^ 

c^o_ Ai^6)l cflffl ^JE-f 4iH €£4-1- * r -8-*H, FFT1- ^- 

FFT FFT ^H^-§- -g-*^ 3.^(250)5. . ojnfl, 

CMDCPH230:HUi A}-g-£}^ ^£4- b^o] f- ^-^l^r FFT-^(240)^1^^ 

€£^-« ^, CMDCT-^(230)£] #^o} f- CMDCT ^^H^^ ^-f , FFT^f 

(240)^ FFT i^BlM €4. n>^-7>^^., CMDCPf (230)2] #^°1 

CMDCT ^H^S] ^-f , FFT-*f (240)2} f- FFT s}cf. 

<69> ^3 ^ 5.^(250)^ CMDCT-¥-(230)S.^-E^ CMDCT i^H^ ^ FFPf(240)^f 

p FT i^H^-g- -g-^ ^>*El^r WHI^E 

(unpredictability)* 3l^tr4. 
< 70 > oil* ^ t CMDCT^^ -Si-f7> Aj-g-s]^ ^o. , ^ i^Esjo. ^ mdct^. jg. 

MDST2} 3M: A>-g-*l-^ Tjl^s]^, i^jH^^r FFT* ^r-^f^ <*] 7l 

<^H, ^- ^giiEBj^ CMDCPf(230HH t^s] CMDCT i^H^-gr ^-g-^fe- 

3 ^ ^ oi^oj FFT ^ MDCT2| 37^ ^-A}*}^ ;g-g- o|-g- 
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<7i> 5Rth CMDCT°JM AH ^JE-^-7} A}-g-£l^- ^-f, AH ^H B j^ MDCT^l- AH 

MDST^ ^ ^r-§-*r°} 3R>£M, -f- A^B^^r FFT A^H^-S: *1~§-*H 

<72> *V^, CMDCW 230 CMDCT A^H^^r -f- #S.-$-7\ ^-f^fe- 

1152 (32 a]h wfl= >§6 ^a.-A^ ^^)$] zjo] , €£-t-7> ^-g-^ ^^Ml^ 384 

(32 >HJ± ifflS. >12 AiH-^ti. yJlJEL)^ ^ojl- 5Hrth , ^ e| -g^ 2.*§Jf(250) 

^ ^^l7> 1024 £E^- 256<?1 A^H^ ^cf. 
<73> n}-^ , CMDCT A^H^^r ^B] S.^ ^^5l7l *H ^ ^(linear 

mapping) 0 !] ^*fl 1152 (iE^ 384)^1 zJ<>H*l 1024 (SEfe- 256)^1 ^°lH 
< 74 > Hth ^e) ^ 2.^(250)^1^^- wHl^si- A}-g-*yo^ SMR 

^*>J7, ol-i- <#*\$\. £ ^^(260)S #^4. 
<75> ^ ^-JL5pf (260)xr A?!]^ ^ (scale factor)!- ^^VZL, ^ 3. 

^(250)^^ SMR ^r^l 7ls*H °^>^- 7fl^# ^tb^f. <&*rs)- 31^r 

7l^H ^>^-# ^^l-JL, «£*>3*€ eflolE^ cflsfl ^H*J; *r*8*h3". 
< 76 > H]B iH^ ^(270)^7 °o^>5|- ^ ^-Jl5l-?-(260)H-^E^ Qzis) c-fl o) &\ # s.^ 

Il^l <£^5r^ ^^^-cf_ a o v 7 i -^Jr^ ^-^7} MPEG .M^. ¥-2L5[ ^r^]9l 

^-f^lH MPEG i D i^ #^tr4. 

<77> H 3^ S. 2^ ^^^«.(220)^1^ A>-g-5)^ ^ #§H 7l^tb #51 

-f A^l^ ^Jisl^^ll A>-g-^^ ^o] A)jr ^(transient signal detection) 51 
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<78> MPEG°*M S^sj-^l MPEG fr^Hl 4 e ^ t A]^ E}-<^ ^*fl Esfl^ 

Bf^s]- c}^- Hefl 0 J^l SLS-f-ifl 31 #eflzi( window-switching flagH 7l^> 
^ ^^4. ^ (perceptual entropy HI 7}^}°) ^li-f 

<79> yV^^l, ^^ofl rrf^r ^E) ^ #7H*i ^<jV w}<4- ^-o] CMDCT 

H^-fc x>-g-*l-4. eJ-oj^ CMDCT7> ^-%-$\7] *H ^^Ho) *Vtf. i& 

<80> £ 3 o]l £ A]^ tl><4 7^o) t W^HS-^-B^ ^ Ajjr^ 3 7 fl^ A]^V cfl <*] 32^ 2 7fl 

A$\ ^ ZfZf 127H2] £fe 37fl^l a]^> c^AS M-^r^^ltf. A-flS^ 3" 

M-¥^^14. <^7HH, 36 7 flSl Afl^ 32 7fl^ ^jo-iffis.^- 11527^ aas. oiaofl tfl-g. 

^1 (1), (2), (3), ^ (4)^J1 tr4. ^ <8 «H tfl^b c HlM^l7> El, E2, E3, * 

E4B1-J1 ^-f , ^« (1) (2) oflui^l a] El/E2<4 (3) ^ (4) ofl^ 

*1 «1 E3/E4^ ^o] c^«.s. ^a]^ ^ol g_*]x}( transient indicator )°] 4. 
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<82> wl-^o] A|^(non_transient signal)^ ^-f, %}o] Sa]^>^ ^ 

<83> 5L 4±r 5. 2o\] ^^^1^(220)^1^ ifl I^B^ 
<84> cj^i 4iooflA^ 327^ A^y. «fl = ^, zv ^ y. Hfl^^- 367fls} 

<85> l^Tfl 420^1^^ £ 3°fl £^51 Wj-S}- ^-ol ) Z}-Z}- 127 fl^ AflS. 37fl c| A |^> 
tfl^ 167fl^ ^Sj-^ tfl^ ^ ^5}-^ tflOE] ^i^tf. 

<86> cfTjl 43(HM*r a]s# ^]#^7| ^sfl A>-g-£)^ «H^^^ oflM^l El, E2, E3, 

^ E47> Tfl^cf. 

<87> #7)1 440o1 ]a^ oi^ A]^ofl transient) 7} &^r*l <^-*f# -g^^l #7}1 

430<^H oflui^l^ol wlm^tf. ^, E1/E2 ^ E3/E47]- Tfl^tf. 

<88> cJ-Tj] 450<^1^^ 7]]^ ^ oim^ «H 7l2,*>o^ ol^ Aljrofl ^ 7 > 

#51^- — -rl 4) #HflZL7l- a^^jt ^ol7l- ^-*Ml^r SA^>7l £| 

<89> ^-Tjl 460^^^ c]-7jl 450^1^1 A 3 A <^ ^H^ 1 l-BflZLSf o] ^ Hefl^ofl^ A> 
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MPEG-1 5^ "AH" , "-f- if", AEfH", SE^r"^-" # 5>M- 

oo> £ 5fe £ ^ti.-igjE. i^EEj (sub-band spectra)S^-E| ^1 

<92> £ 5 ofl £A]£i u}^ Qo] ^ ^E^-i;(analysis filters), H 0 (Z), Hi 

(Z), H 2 (Z), . . . HM-iCZH «fl ^E^sU, cf^^^^^cf. ol^:, cf^^^ 
£ ^1^, y 0 (n), yi(n), y 2 (n) , . . . y M -i(n)£r «3 ^«-^ 5) Jl(upsampled) , ^ €e^# 
(synthesis filters), G 0 (Z) , Gi(Z), G 2 (Z), . . . G M -i(ZHl <^ ^E^SlJi, aiJl-I- 

<93> o]^*V 4^^-, cgctfoflA-}^, ^B^f aV^-^Jl, tfl-g-SRr ^E^ 

e^o] ol^o] ^ o. f z}-z|^ cflOEjofl cfltt Y m (k)« 2-¥ i^H^4 ^ 

jaj-^-^ <g^ FFT i^B^* 4 s SE#, 4Blt°l ^61) e 

^tr ^-foflS, e^^o] <g-g- ^ o^cfl, ^ ^ofin^ -g-^ S.^6fl 

<94> ^2}-, A>-g-s]^ ^E^-iro] ol^l-^o] Hfl = -3fl^ ^E-1 (band-pass filter)7> o}^ 

MPEG-1 3H<H 3^1 ^r-g-sm €Ei-H§3.<?l #7l s]Sfl <*c>|;*i ^ 
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<95> o]Q y^o] _ ois3 Aljro] i^EejA 2.= cfl^oflA^ CMDCT ^B^*^ th^ 

*1 £-8: 4 1 514. CMDCT* *}-g-*H i^B^ 1152 B<?iB<?l , ^ E] 

Z.v*d\} s]_o ^ AdiE|^ 1024 ^o]hc>14. oj-eH, CMDCT ^B 5 j£r ^ 

*>B°lnf. 

o 7> #31 610^1-H^ ^ U ,33^H B^B ^Ilf w>jl, xijr<£] jg. 

7j|^o] ^7^5>7l ^*fl <^^5l ^^^1 B^B ^]Ji-& ^Sj-^ Ai_tL 

<98> Cf^ 620oflA^ <^ B^B S.^oJ| 7l^§}^ B^-^-i; ^fVtf. ^ 

^ ^o) A]Jro] ^-fofl^ 630B^ <^ A]jr7}- o}u} 

^^l^ #3] 640BS ^l^*Vuf. 
<99> 630<H]a^ #7)1 ^.t^^. c-flolE^oll cflsfl, dkB 3lB^l- ^-g-*> 

^ AH CMDCT* ^^JI, £E?V -o"A] ofl Jg- *]-g-<5H ^ FFT# °1 

^sf, CMDCT ^B^ 31 -f- FFT i^B^i^ ^^-rf. 

<ioo> 13.^1 640^11^^ #31 6HHH ^sl^I Sl^\£. cIMeH tflsfl, ^- #5lBl- 

^- CMDCT-& at -^Alofl ^rr-f-i- ^-g-^o^ FFT# ^*3tVc}-. °1 

1- CMDCT ^B^ ^ FFT i^B^-8: <£^t}. 

<101> #7fl 650^1 a^ 620*11 a] ^^sl ^i-o ^^ ol ^ B ^-fofl^ #7fl 

630ofl Ai CMDCT ^B^ ^ -f- FFT °l-g-*M ^ 3 -g-^ J2.<Sofl 
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A i A l-§-5]^- «H^3E.« 7fl^>JL, 620°1H ^£ ^| £ -o ^oio] ^. #£-°<y ^ 

-Mfe ^31 64(H>H ^^^1 f- CMDCT A^H^ ^ AH FFT A^H^ °l-g-*H w l 
^-1" ^W-. 3ltb€ til^^^ofl 7 ]^H SMR &^g- Tfl^tk 

<102> oj-Tji 660oflAi^ cf^l 61CHM <2<H^ ^}o]B\o\] tfl*fl ^-^650^^ ^]xj.^ 

SMR SHI nj-sj. <#A>s}-# ^*}JL, <£*}3^ cflolBlofl tfl*fl *)nnV JjL^-g. ^S^t}. 

<ios> cf^i 670 oflA^ ^7jl660^1^i ^-^5}-^ cH]olEi# s.^ I^ios #a*>rf. 

#7} ^-JlS}- ^o] MPEG SL^3. ^5)- ^ o] ^-foj)^. MPEG £fofl>H >g *V £ 

<104> £ 7 £. M. ]£ tf^ ^)*\M cc|-a .0^0. ^sj. 7l# ^xg^ £^°lck 

<ios> c 76J | £A] ^ «.^5). 7l ^ jg^ ^ 3 «. (710)> ^ o_ ^^(720), CMDCT 

^(730), ^ 2-^(740), ^ ^JisHf (750), ^ «lH H9J^ 

(760)3. o]=.o]^lcf. 

<106> ^7HH, ^3 «J 3.-^(710), 31 JML3RK750), ^ HlH AH^ H^^f- 

(760)^ £ 2^ HSa-¥-(210), °^7}S}- ^ -"^^(260), D ^ «]S aeb) 

(270)^ -n-^V^t ^*3*}H.3, <^ fl ^ 6. a§^^-c|-. 

<107> #s_o. ^^^1^.(720)^ ojaj c,^^ jL^ofl CMDCT^ ( 730 ) °fl *| a> 

-gH-f Ef<a# ^^^Jl, #jE-f E)-«a CMDCPf (730)3. 

<108> CMDCT-¥-(730)^ ^ CMDCT A*]H^ * AH CMDCT A^H^# ^1 31^^. 

^Al^oflA^, Ale] -g-*t S.t^-(740)^A-| A>-g-£]^ C MDCT i^E| 0 36 £ o]e 

CMDCT1- ^^3r>ja, 2.^ ^ ^, 1152 ^o] o) As{EEj|. 10 24 zJ°l^ AjjE 5 jo 
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3. *fl-^#^JL^ ^^^l^f. S. ^^-(740)^1^ ^--§-S]fe 

CMDCT i^jH^ 12 CMDCT*- ^^JI, o]^- = ^ 3=l, n 384 zjo] 

<109> CMDCT^-(730)tt t^Ts} f- CMDCT ^ CMDCT i^B^ ^e) £ 

^(740)S #^*V^-. 5£*b, CMDCT-^mO)^ ^^(720)^-^ ^£ 

SVjI, ^S-f <*1 ^-f 0 ^ MDCT i^B^-i: ^ 

^-JL2]~^(750)^ 

<no> a]^ ^ 3.^(740)^ CMDCT-^mO)^.-^ r^B^ ^ 

^ofl ^ ^l^>i, a] ^S.o\) 7}^}<^ SMR ^ °oM- 

5}- ^ ^31S)-^(750)S ^^*V^. 

<m> ^ w.^2}-«-(750)^ CMDCT^-(730)S^-Bi # MDCT ^ 4:B 

MDCT ^B^*h -§-^ 3.^3.-^ SMR ^-^l ^}<£ ^ ^ 

^^r« 4^^. 31^1 7l^*H 6 o^l^t ^r^^, ^>^- 

<112> y]E ^-(760)^ ^1-2}- ^ «-Ji2|-a-(750)S.^-Ei <ga|£ el] o] Ei # s.^ 

B9JJ1B ^^-5T>c^ #a^t}. ^-71 °.^o. Jf Jls)- MPEG Sl^Sl ^fJlsj- ^>^l<y 

^-f^xr MPEG S^>H #^t!-cf. 

<113> £ 8 ^ £ CfS ^UHH 4=. 0_c]0_ tLJ^ h o V^^- fS-f 
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<H4> cJ-Tj] 810°lH^ «S5L^l^i A^A ^1^1- SJ^ ^€ MA -f- 

Tfl^o] ^4^^- ^^*>7l ^*fl Al^v o^cy, cgo^ A^y 

<115> v\7\\ 820ofl^i^ A^A ^Jifi] ^ofl 7l^*><^ #J£-f ^W". 

<116> ufTll 830^]^ ig-Tfl 8KHH _Oc]C_ C-flolE^] tfl«fl, #5.^ ^-g-^> 

<*| AA CMDCT* ^WJl, 5E*]r ^. f- CMDCT1- 

°1 AA CMDCT i^A^ ^ CMDCT i^A^-l: <2fet}. 

<H7> 840°1H : & ^711 830<>1H «£<H*1 AH CMDCT i^A^ ^ CMDCT ^A^# 

°l-§-^H ^ ^ AM>M A >-g-5l^ tiH^5Lt- Tfl^ttl-cf. 5E*h T^ig wH^JEofl 

7l^H SMR ^ ^l^rtVcf. 
<118> £-7fl 85(HH*r £7fl 820^1^i £^ #JE-f E)-^oj ^ofl^ ^-Tfl 

830°1H <£o^ Asjjeej ^ jg. mdcx ^j-o. o^i^-o]-, ojofl tflefl #7fl840^H Tjl^ SMR 

M ^ ^>2}-l- ^^*>J1, <£*1-S^ Hl°lEH cflsfl ^3^4. 
<119> c^l 860^H^ ^^1850^1^ ^S)-^ HH^I* M-^ i^^S. ^*>^ 

M _° w.jr^ ^-^71- MPEG MA ^-JlS)- ^-fofl^ MPEG it^H ^ i 

<120> ^. i^*. Aj-^ ^Al^oll ^3*1 &A^, A^^oflAi ^^Hl o]^ 

7}^£- #^oicf. Ji.^ ^ ^-t^^ MPEG-1 elH°l 3 ^ MDCT 3l 43 

^ ^ S.*t^g- Af-g-s}^ MPEG-2 AAC, MPEG 4, WMA ^ A^A ^A£|- 
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°i -r 5Utt HM^} ^#5^ ^ 7 )5L^.5\^ S.^W. ^^7} £| 

* ^ 7l^-nfl^l^ ^^.^ ROM, RAM, CD-ROM, *l-7l tflolH, sM^a, #5.31} c]^ 

3, #Hfl4=l v\}3.£\, ^ 510.^, ]£t!r ^flal^ ^1 ^1 M. Hll- ^o] 91 

A o v ^ 7^0) igj-tgofl irj-s. ^E) -g-%t ^-g-^H,'FFT 

^ cflA] CMDCT A}-g-^ , 01^ °.u}_$_ *)3L°\) %^ ^c] o_ 

^ ^§-^ ^ FFT ^S^l ^^-Sl^r 31*H£ ^ MPEG .2.^.2. ^-^5)-7l^| 4t£t 

#^7]^ 7V^*>4^ S3f7> oicf. 
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t^ig _Ot]0_ Wj-^ofl &0^ f 

(a) ^ £.^.2. ^IJl^ JHH1 4^} #3E-f E^-Sr ^*Rr #312}-, 

(b) ^7} ^£ Ej-ojofl tq-^. # 7] ojb| o_tqo_ ai^*^ CMDCTCcomplex 
modified discrete cosine transform) r^^H^^- A 3^*r-fe ^r^l^r, 

(c) -8-71 ^£ °l-g-*H #71 SL*]3l -HZLS.^ FFTCfast 
fourier transform) ^S]H^-8: A 3^rb QAQ, 

(d) ^#43 CMDCT ^ FFT ^H^-i- °1 ^3 ^ S.^ 
(psychoacoustic model) ^r^-=r ^^r^b ^:^]# 3E.tr ^Vb ^-§r H 0 >tj . 

2] 

^11*^1 4 v 7l (a) #31^ (al) #7l o_rq^. AiJil- ^Bl^^H ^ 

[^T 2 -* 3] 

^12%H1 ^^^i, A oM (al) cf^ ^Bi »«H(polyphase filter bankHl ^Sfl 

[^Sr 4] 

^1%H1 &<>H, #71 (a) ^7]HH ^ £ o. ^ojol -g. ^£-^(iong window) 

91 ^"71 (b) ^TfloflA^ Jg. 21-g-^H * CMDCT ^H^-g- ^#^>JL, # 
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7} (c) #7)HH^ AH -SH-f (short window)* 3-£*H AH FFT A^H^* 
ZL, ^-71 (d) #74HH^ av 7 ] Jg. cmdct A3l]H^ ^ AH FFT A^B^l 7ls 

*H ^ 2.^ ^*8*Kr ^ ^H5L ^ 

5] 

^ll^oHl 5^1, A oM (a) ^TlHH Ef°H ^£0.0] ^-f, # 

7l (b) #?lHHifr ^H-fl- CMDCT A^B^-ir ^^^fji, #7l ( c ) 

^H^fe ^ 3-§-*H % FFT A^B^-fr ^^*V^, A oM (d) #7HH^r ^ 

7} AH CMDCT i^!B^ ^ f- FFT i^lB^i 7}^}<^ ^e) ^ 2.^ £-^-§- 

6] 

^1%H1 (a) ^7^1^ ^.S.7} %o] (transient) 1[3L°1 % 

^]^r ^H-f AH #51-^5. ^^r^, al^^l Aljro} ^-f^Tf €5L-f Er°d# 

7] 

^ll^Hl SU^i, ( e ) # 7 j (d) i=^HH ^ ^ s.<i &q ^ofl 71^ 

8] 

^lll%Hl a o v 7 ] ^tg ^c^o. MPEG(motion picture experts group)-l 3| 

°H 3, MPEG-2 AAC(advanced audio coding), MPEG 4, WMA(windows media audio)°-5. °) 
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9] 

icli c-flolE^ Aj-^ofl 

iL^o. ai^o^ jL^ofl 4^ ^ o_ ^ £ o. ^o^*^ 

-S-71 ^^o^ ^SL^- EKH Of 5} ^-71 

CMDCT i^H^-i: ^S>fe CMDCPfSf, 

#7} ^H^olH ^£4- E^-Ol^. ol-g-s>oi a o V 7 | ojgj aJJt 

^•71 CMDCT-M*! ^€ CMDCT i^B^ ^ FFT^H ^€ FFT 

10] 

111 
12] 

^19%H1 &<H>*1, ^71 ^^J^MH ^€ #5L-4 E*«a°i * #^<y 3 

4, ^"71 QIDCT-f *r f- ^-g-*}^ f- CMDCT i^^-§- ^SJ-ji, #7] FFT^tt 
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AH SlJE-f-t- AH FFT i^H^* ^^*>Jl, #7l ^-^ JE^^r #7] 

CMDCP^H * CMDCT ^«]B 5 j ^ #7] FFPf^H fft ^gn^e^] 

13] 

^-f, ^-71 CMDCT-r-^- AH 3-g-*M AH CMDCT ^H^* ^^^>ZL, ^7} 

FFT-r-^- ^ #H-^1- ^-g-*}^ ^ FFT >^H^* #7l -g-^ £.1Y^r 

^-71 CMDCT^H AH CMDCT AS|H^ ^ 4>M FFT^H <g. F FT i^H 

7l^*>^ ^e] £-tg= s_v£ ^o.sL ^ ^ 

14] 

r^^s- is] 

*119%M1 5a°H, a o v 7 ) CMDCT^-S^-E^ o_t^ cflolEi ^ a o v 7 ] ^3 o.^ s.^*.^. 
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16] 

afl9lMI &<H>H, #7l ^sl MPEG-1 efloH 3, MPEG-2 AAC, MPEG 4, 

17] 

itqiL JfJLS* w^oll &°H, 

(a) iL^i AjjrjLW-Ei CMDCT ^H^^- ^#*Rr ^l^, 

(b) #7] CMDCT i^B^ °l-g-*H 43^ -g-i£ S ^ ^<s]~b &7)) 

18] 

^1 17^-o11 Si<H>H , #71 ( a ) ^Tll^r (al) .2.^.2. <d^l tflSfl f- ^ ^ 

— 3-8-*}°} CMDCT# * CMDCT i^B^ ^ 4iB CMDCT >i^H 5 j# 

^#*Rr #7(|§ Cl S^-*Kr ^-2-5. sf^ w o >^. 

19] 

^18%H1 SJ^'H, #71 (b) #711^ #71 (al) ^Ml °fl A 1 ^ CMDCT i^S^ 

^ 4iB CMDCT ^3ilB 5 j-§- >M-8-«M 4] 51 -S-^ 2-1 ^# ^r*3*Rr ^* S> 
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1*8 ^ 20] 

*Hrr§M 9X°)*\, (a) ( a 2) #7l Mi aju ^b^h 4^= 

21] 

*fll7lH 91°]*), #7] *fSL# (a3) #71 ^ Mi 4^ 

22] 

^21^1 5a°1^, A oM (a3) &7j\±r Mi ^!JL7l- ^o] A]Jro] ^ofl^ ^ 

i-f €i^S. ^^KH, Wl^o] Aljro] ^-foll^ ^ojA Jg. 

23] 

5. ^ ^ . 
[3^*8- 24] 

^]22%H1 5*°^, ( a 3) #7lHH ^^c. ^oi o1 ^. ^c^c] 

A o v 7l (b) #3HH ^«8^ ^ if -g-^ ^^ofl 7l^s>^ Jf. MDCT ±l 

^H^ofl tflsfl o^gj. ^ ^^*>J7, (a2) #7HH €i-f E^o] 

^— ^H^-^l ^-fofl^r, #7l (b) ^MMI Aje) ^ Scfl «^ ^^ofl 
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<5>^ MDCT i^H^ofl cfl^fl <#7)-$. ^ ^s}-!- ^*3*Kr ^-^11- 5L^-*Hr ^-g- ^ 

I^U- 25] 

*fll7lMI Si^H, #7l 4] fi'i-g- MPEG-l eflol<>| 3, MPEG-2 AAC, MPEG 4, 

26] 

3*1 U £Lt)SL ^-^s\- 9Xo)*] , 

$Lt)± *±3.S.^] CMDCT CMDCPf^, 
A oM CMDC-pf^H CMDCT ^eej-g- oj-g-^H ^0 ^ -g-^= s.^ ^ 

^ 4r*fr ^t^t 5L^Hr 3* — -S. ^ 
27] 

^126%H1 SU^H, 4 v 7l CMDCT^ ^7) SL^SL tflsfl #J£-^ ^ ^ 

H 3-8-*H CMDCT1- ^r^*H, # CMDCT ^*|H^ ^ AB CMDCT 

28] 

^27%H1 5a°H, #7l S.'S-'f *r #7l CMDCT-f^H '* CMDCT i 

^B 5 j ^ AH CMDCT i^H^^r AV-g-sya} ^ ^ 2.1 ^«8«Hr ^ 

^ 
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29] 

^126^H1 91°)*), ^7) £.^.2- <J3L# €^*H 4^7fl^ A-^W. 

*}£r ^Ei^l- 3 i^^H, ^7} CMDCT-r-^ #7] HflH.S tflolEiofl cfl«fl 

CMDCT* ^*Rr ^ 
30] 

^126%H1 S^^, ^-71 <&% $_t]<L ^IJlS] ^ofl afe^ e^-oio. 
[3^8" 31] 

-fofl^ El-^-g; ^JE-f^L ^^*>J1, Hl^o] a]^o] ^-oofl^ ^c-f E}<a^ 

13 ^8" 32] 

33] 

^31*oHl 5^^, ^"71 ^-S.^ °£7-}5[ ^ C] 5E#«H, ^-71 <£ 

^ -¥"313?-^ ^71 Efol ^^o^ BfoH ^51^<?1 ^ 

-^1^7, #71 ^E] -g-^ 2-<i^H ^ o.^ inrjj «^ ^sfofl 7}^t}^ ^- 

MDCT ^H^l cflsfl ^ ^^^Jl, ^-71 E}<y ^^^-oflAi ^ 
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D= 2- c I ^ ^^H 7}^\<A AS MDCT ^H^l cflsfl <£*}3* ^ ^JlsM- ^*Rt 

34] 

*fl26*sH $1°!^, ^-7} ^ o.^ MPEG-1 3H<H 3, MPEG-2 AAC, MPEG 4, 

. 
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